The composition of the volatile compounds isolated by simultaneous distillation-extraction (SDE) and headspace-solid phase microextraction (SPME) from flowers of Magnolia grandiflora growing in Cuba was investigated by GC/FID and GC/MS. Sixty-seven and thirty-four components were obtained by SDE and SPME, respectively. -Pinene (10.5%), geraniol (7.4%) and germacrene D (6.2%) were the main constituents of the volatile oil isolated by SDE, while (E)--ocimene (24.6%), geraniol (18.9%), -elemene (11.2%) and germacrene D (9.9%) were the most abundant in the headspace of the flowers, respectively.
shows the results of the qualitative and quantitative oil analyses of the volatiles in M. grandiflora flowers. In total, 84 and 54 compounds were isolated by SDE and SPME, respectively, accounting for more than 98% of the total volatile composition. Considerable variation was detected in the composition of the volatile oil and the headspace of the flowers. Important differences in the amounts of major volatiles were found, mainly -pinene (10.5%), geraniol (7.4%) and germacrene D (6.2%), with the highest content in the SDE extract, and (E)--ocimene (24.6%), geraniol (18.9%), -elemene (11.2%) and germacrene D (9.9%) with a high percentage in the headspace of the flowers, respectively.
In comparison with previous studies [4d-4f], a high composition variability was found, which may be due to the particular characteristic of the method used in each report, chemical changes during isolation, and/or the specific environment of the growing site. All the identified terpenes are often found in the floral scent of plant species [4h]. In general, monoterpene and sesquiterpene hydrocarbons were in higher amounts in the headspace, probably due either to the non-polar nature of the adsorbing fiber with higher selective of non-polar components or to a low volatility of some compounds. Although benzenoids are often present as main components in the floral scent of some Magnoliaceae [4i,5a], they were few, and at very low concentration. M. grandiflora flowers are famous for their fresh floral-scent, with green undertones. Most of the fragrant compounds encountered have rather strong odors, and geraniol especially is regarded as possessing floral rose-type notes [5b].
Experimental
Plant material: M. grandiflora flowers were collected early in the morning in July 2009 from plants growing in the National Botanic Garden in Havana. A voucher specimen (no. 86477) was deposited in the herbarium of the National Botanic Garden.
Simultaneous distillation-extraction: Fresh flowers (50 g) were blended with 500 mL of distilled water and simultaneously distilled and extracted for 60 min in a Likens-Nickerson microapparatus with 25 mL of diethyl ether. The volatile concentrate was dried over anhydrous Na 2 SO 4 and concentrated to 0.8 mL on a Kuderna-Danish evaporator and then, to 0.2 mL using a gentle nitrogen stream.
SPME analysis:
Freshly-picked flowers (one unit) were immediately placed into screw-cap 40 mL vials and tightly capped with caps containing PTFE/silicone septa. The syringe injector of the SPME unit, equipped with a 100 μm polydimethylsiloxane (PDMS) fiber, was inserted through the septum of the vial cap into the headspace of the sample for 20 min for achieving equilibrium, and then the fiber was exposed for 20 min at 25ºC. After withdrawing the fiber into the holder, it was brought to the laboratory for analyses. Experiments were repeated 3 times.
GC/FID and GC/MS analysis:
Sample analyses were performed on a Konik 4000A gas chromatograph (FID) equipped with a DB-5 fused silica capillary column, with the temperature programmed as follows: 50ºC for 2 min, 50-250ºC at 4ºC/min, ending with 10 min at 250ºC. The carrier gas was H 2 at a flow rate of 1 mL/min; injector port and detector temperatures were 250ºC. Volatiles were desorbed from the SPME fiber in the splitless mode for 2 min and for the SDE extract by injecting 1 µL in a split mode with a 1:10 ratio. GC/MS analysis was performed on a Shimadzu QP-5000 apparatus. Compounds were identified by computer search using digital libraries of mass spectral data and by comparison of their retention indices relative to a C 8 -C 32 n-alkane series with those of authentic samples and literature [5c].
